INTRODUCTION: Angiomyolipoma is one of the most common benign solid renal tumors. We investigated the characteristics of renal angiomyolipomas and the clinical outcomes of patients in the last thirteen years.
INTRODUCTION
Angiomyolipoma is a rare benign tri-phasic soft tissue tumor that contains fat, blood vessels, and smooth muscles in different proportions 1 . Fujii et al. 2 reported that the prevalence of angiomyolipoma (AML) was 0.13% among 17941 patients in Japan. Among benign kidney tumors, AML is the most common type 3 and accounts for 0.3-.3% of all renal masses 4 . Approximately 80% of these tumors occur sporadically. However, the others are associated with tuberous sclerosis complex and predominantly seen in women 5 .
Most of the patients are asymptomatic and diagnosed incidentally because of the widespread use of imaging techniques 4 . The classical triad of symptoms as fat rich AML, four as fat poor, and one as epitheloid (Figure2) . Immunohistochemical studies were done in ten patients using desmin, actin, SMA, CD34, CD 117, CD68, HMB-45, and others ( Figure-3) . None of the patients experienced recurrence and nor died with a mean follow-up period of 91.21+48.31 months.
DISCUSSION
Renal angiomyolipoma is one of the most common benign mesenchymal tumors composed of fat cells, smooth muscle cells, and blood vessels 7 . This pathological entity was first defined by Fischer 8 , in 1911, and predominantly affected females rather than males 9 . The prevalence of AML is 0.28% in males and 0.6% in females 4 . A proportion of AMLs (20%) is associated with tuberous sclerosis complex (TSC) 9 . Tuberous sclerosis is an autosomal dominant disorder caused by mutations in the TSC1 and TSC2 genes 6 . Patients with TSC have features of epilepsy, mental retardation, and angiofibroma 10 . Most of the patients(80%) with TSC develop AML 6 generally consisting of multifocal, bilateral, bigger lesions 10 . Sporadic cases of AML usually have small(<4 cm) and solitary tumors. Most of the sporadic AML patients(80%) are usually asymptomatic and diagnosed incidentally. The classical triad of symptoms is flank pain, palpable mass, and hematuria. A small proportion of the patients(10%) can present retroperitoneal hematoma or hypovolemic shock as the initial symptom. Wunderlich syndrome is a life-threatening is flank pain, palpable mass, and hematuria 6 . The main complication of AML is retroperitoneal hemorrhage caused by a rupture of the tumor, which can be life-threatening. Patients with Lenk's triad usually also present acute flank pain, abdominal tenderness, and signs of internal bleeding.
In this study, we aimed to investigate the characteristics of AML patients who underwent nephrectomy in our department.
METHODS
Patients who underwent nephrectomy for renal tumors between July 2005 and May 2018 were reviewed retrospectively using the hospital database. The patients' age, symptoms, laboratory results, need for transfusion in the preoperative and postoperative period, and pathology results were recorded. The follow-up data of both laboratory and ultrasonography-computed tomography results were noted. Patients with missing data and not treated for nephrectomy were excluded.
The pathological examinations were done by a genitourinary pathologist (GG) in the pathology department. Immunohistochemical studies were performed for differential diagnosis. The data were expressed as mean+standard deviation using the MedCalc Statistical Software demo version 17.6 (MedCalc Software bvba, Ostend, Belgium; http :// www.medcalc.org; 2017).
RESULTS
There were 647 patients in the database. Of these, 28 (4.3%) were diagnosed with AML and included in the study. The female:male ratio was 2.5, and the mean age of the patients was 55.89+14.49 years. The patients' characteristics are shown in Table 1 . Most of the patients were asymptomatic and diagnosed by ultrasonography. Blood transfusion was needed in three patients preoperatively, and eight postoperatively. The mean tumor size and follow up was 7.84+4.83cm and 91.21+48.31 months. Partial nephrectomy was performed in 12 patients, and 16 underwent radical nephrectomy. No perioperative and postoperative complications occurred.
On radiological examination, ultrasonography was performed in all patients, computed tomography confirmed the diagnosis in 25 patients, and magnetic resonance techniques were used in three patients ( Figure  1 ). The pathological evaluation classified 23 patients patients with TSC are more likely to develop the condition earlier, such as at the third and fourth decades of life. However, sporadic cases present at the fifth and sixth decades 9 . Similarly to what is found in the literature, most of the patients were female, and their mean age was in the sixth decade. Ultrasonography is not very sensitive for AML, it usually shows a hyperechoic lesion with acoustic shadowing which cannot be differentiated from other kidney tumors 6 . After the diagnosis of AML, ultrasonography may be used in the follow-up period 9 . Computed tomography (CT) with contrast enhancement is the most commonly used radiologic method to diagnose AML 6 . It has excellent sensitivity, specificity, positive and negative predictive values regarding AML and differentiates it from other lesions. Areas with attenuations less than 10-20 Hounsfield units (HU) are generally considered a diagnostic of macroscopic fat 1 . Some kinds of renal tumors with fat can mimic AML. The other advantages are that it is rapid, cost-effective, and available in most hospitals 9 . Magnetic resonance imaging (MRI) has high sensitivity for detecting fat tissues, so it is useful to differentiate AML from other renal masses 6 . The T1-weighed imaging as hyperintense and T2-weighed as hyposignal on fat-poor AML and epithelioid AML. Israel et al. 12 reported that 'India link artifact' signal has a high sensitivity (100%) and specificity (97.9%) for AML diagnosis. The main disadvantage of MRI is its high cost and being time-consuming when compared to ultrasonography and CT 10 .
Most asymptomatic patients with AML can be managed by surveillance 13 . The clear diagnosis of AML needs a biopsy, but it is very rarely used because of the tumor rupture and bleeding risks 6 . Although there is no standard protocol for surveillance, physical examination and CT at 6 months, 12 months and annually is recommended 10 . A close follow-up is necessary for high-risk patients, namely women in childbearing age, larger tumor size, and TSC associated AML 10,13 . Watanabe et al. 14 reported a case of renal AML growth after ovarian stimulation therapy.
Symptomatic renal AML or big tumor size >4-6 cm is widely accepted as an indication of other treatment modalities including surgery, embolization, and mammalian target of rapamycin(mTOR) inhibitor therapy 4 . For asymptomatic patients of TSC related AML bigger than 3 cm size, mTOR inhibitors are the first line prophylactic treatment 13 . These drugs inhibit vascular epithelial proliferation and reduce tumor size, so the risks of tumor rupture and bleeding decrease 6 . Embolization is the first line treatment for bleeding AML and a preventive method for patients with a high risk of bleeding. This procedure is minimally invasive with a high success rate 13 . Sometimes embolization can be performed to facilitate open and laparoscopic partial nephrectomy procedures.
Nephrectomy, partial or total, was the most common treatment for symptomatic cases, emergency hemorrhage, suspicion of malignancy, and prophylaxis in the early years 13 . Partial nephrectomy is a widely accepted modality for its feasibility, efficacy, and satisfaction for renal preservation 6 . These surgical procedures can be done by laparoscopic and robotic approaches with low complication rates 13 . Liu et al. 5 reported that retroperitoneal laparoscopic partial nephrectomy is a safe, feasible, and effective procedure for large renal AML(>7 cm). Microwave tumor ablation, radiofrequency, and cryoablation are other possible treatments for small tumors 10 .
Histologically, there are three types of AML: fat-rich (classical), fat-poor, and epithelioid 3 . These tumors usually exhibit expression of smooth muscle actin, actin, HMB-45, Melan-A, S-100, and CD117 15 . We found that 82.14% of the patients were classified as fat rich AML.
The small number of patients from one center and the retrospective study design are the main limitations of the study. The lack of other patients who were treated with nonsurgical treatment modalities is the other limitation.
CONCLUSION
In conclusion, angiomyolipoma is a benign renal tumor. The characteristics of the tumor must be considered in daily practice because of rupture risk. Clinicians should consider that patients are usually asymptomatic and diagnosed incidentally.
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